Introduction 2
Natural science is originally based on the stipulated ontology in which the universe is a machine running on, and formed by, abstract universal laws (Brier 2015c) . Galileo and Newton's models were constructed before Darwin's theory of evolution and before the Big Bang Cosmogony. The mathematics they used was derived from an absolute universalism, including a reversible time concept. There was no irreversible directionality of time (Prigogine, 1980 and Prigogine and Stengers 1984 . Since irreversible evolution and possible emergence in not possible in this ontology, Descartes (1984 Descartes ( [1641 ) could only place the qualities of extension (matter) and thinking (mind) in two absolute separate worlds. But the acceptance of biological evolution and later on Big Bang cosmogony, based on an irreversible time process concept, presented us with the problem of how to connect matter and life or how we can explain consciousness from the development of matter and its evolutions in life forms (Kim 1998 , Nagel 2012 . Furthermore the development of biology in ethology and biosemiotics produced a concept of life conceived as superseding the mechanical view through its experiential qualities (Bekoff, Allen, and Burghardt, 2002 , Hoffmeyer 1996 . By contrast, classical science developed Neo-Darwinism by way of genetics, probability theory and ecology, but it never solved the core ontological problem of how to progress from matter to sentient beings (Ruse 1996 , Nagel 2012 , Kim 1998 . As Penrose (1997: 97-98) observes, "…we have the challenge of understanding the mental world in terms of the physical world". Penrose himself has spent much of his life as a researcher proving that mind -though it may have computational properties -supersedes the computational in many ways (Penrose 1965 ).
An ontological bridge between mind and matter compatible with modern science?
This unsolved problem of the place of experiential mind in modern science is responsible for the many supplementary attempts to envisage the bridge between human consciousness and material nature: for instance from a biological scientific and cybernetic theory of love (Maturana and Verden-Zöller 2008) , starting from our daily emotional living in love as a given. Bertallanffy's general systems theory has, with an organismic ontological background, delivered an informationally-based general theory of selforganization (Bertalanffy, 1976/68) , further developed in Jantsch (1980) . Here the organic world is taken as the given and the challenge is to explain the material as well as the experiential from cybernetic and systemic views of life and mind. As Brier (2008a) argues, both cybernetics and systems theory ultimately fail to deliver an ontological bridge between nature as self-organized matter, governed by information and energy, and our lived experiential world of meaning. The goal has been to facilitate a full scientific worldview that would include the qualitative sciences of experience and meaning that are so foundational to any theory of science and measurement, a fact that is made evident in Peirce's semiotic philosophy (Brier 2008b) . Prigogine and Stengers (1984) theory of dissipative structures offered an acceptable non-mechanistic basis, when it was formulated in Boltzmann's probabilistic thermodynamic science's terms. Furthermore, it was supportive to general system theory's theory of emergence. But it was still based on a materialistic ontology without a phenomenological aspect. Prigogine extended Boltzmann's theory into a nonequilibrium thermodynamics based on an irreversible time concept instead of the mechanistic Lagrangian time-reversible equation. In this way, he changed the ontology of physics from an eternal machine in a reversal timeframe. Thus, Prigogine shifted to a process philosophy based on an irreversible time concept with thermodynamics as fundamental -or even more fundamental -than mechanics in a physicalist world view. Prigogine did not create a full alternative to the ontological postulate of eternal transcendental laws governing the mechanical materialist physicalistic world view; but, in 2013, the famous physicist Lee Smolin wrote the book Time Reborn: From the Crisis in Physics to the Future of the Universe, where he acknowledged Peirce's process philosophy. In particular, he emphasized Peirce's suggestion that physical laws are not eternal but manifest successively in the cosmogony of the universe. John A. Wheeler (1994:300 ) also embraced such a view when questioning laws in the explanation of existence. One of the benefits of the process view was that it was much more supportive of the biological theory of evolution -which is also a process philosophy based on irreversible time. So, at this point, the ontology of the universe changed from a machine metaphor to a process metaphor, a view which is much more in tune with the Buddhist idea of an ever-changing being. Such a process ontology may well be a proper foundation for any bridge between matter and mind in that it changes the whole ontological status of both. In systems theory, however, there has been no developed concept of individuality since all systems are viewed as open. This, despite the fact that species specific individual agency is very much in the nature of living systems.
Ontology of individual agency
Attempts to make progress in this matter were pursued in second order cybernetic theory. Maturana and Varela's cybernetically-inspired theory of autopoiesis Varela 1980 and 1986) changed the terms of discussion conclusively. Here was a cybernetic system theory of closed systems that was not based on open information exchange, but on the concepts of structural couplings, which viewed influence between systems not on the basis of information flow, but from an embodied interactionist viewpoint. The basis was no longer info-computational, as communication did not simply amount to transmissions of objective information counted in bits. Nevertheless, Maturana and Varela formulated no concept of interpretation either; and though they and Gregory Bateson operated with animal cognition as a 'difference that made a difference', they developed no theory connecting the experiential with the material (Brier 2008a) . The existence of the experiential mind was just taken for granted; the circular causality was assumed to be enough in order to construct agency (Brier 2008a + b) .
To many scientist these considerations constitute mere metaphysical discussions. Contrary to most research in science as well as philosophy of science (except for Bhaskar 2000), Peirce viewed metaphysics as the reflective attempt to generalize our engagement with the universe. He therefore worked consciously and reflectively with his scientific metaphysics in order to solve these problems. He wrote:
Find a scientific man who proposes to get along without any metaphysics --not by any means every man who holds the ordinary reasonings of metaphysicians in scorn --and you have found one whose doctrines are thoroughly vitiated by the crude and uncriticized metaphysics with which they are packed. We must philosophize, said the great naturalist Aristotle --if only to avoid philosophizing. Every man of us has a metaphysics, and has to have one; and it will influence his life greatly. Far better, then, that that metaphysics should be criticized and not be allowed to run loose.
(CP 1.129) 3 .
Peirce realized that it was impossible to entertain a mechanical concept of matter as completely dead, governed only by absolute law, and still be able to proceed to an understanding of life and mind. Evolutionary theory forces us into -what he calls -a synechist ontology, where there must be continuity between what we have worked out to be the "stuff" that the physical, chemical and biological processes were organizing and our experiential psychological and cultural-linguistic domains of lived reality -or what Husserl called out lifeworld.
Peirce saw that he needed a synechistic ontological concept that could support the whole range of matter, life, mind, cognition and communication. Since all ideas and theories we produce in our philosophical and scientific endeavors arise from the level of conscious communication, whatever theories we have of the so-called outer nature (CP, 6.540), Peirce realized that the answer could not be sought through dualism. Dualism was too limited, too absolute and too lacking in dynamism to support the knowing process as well as the development of the universe and the evolution of the living systems. Peirce saw as his primary task the development of a comprehensive metaphysical and epistemological system, superseding Kant and Hegel; a system that dealt with mind, matter and evolution. Thus he needed another foundation that was neither mind nor matter-a creatio ex nihilo or creation from nothing.
The world emerging from nothing
The idea of the world emerging from nothing has roots in Christian, Greek and Indian belief systems. For the Indian Advaita Vedantic philosopher, Shankara, the supreme Brahman is Nirakara (formless), Nirvisesha (without attributes) and Akarta (non-agent) (Sankaracharya.org 2017). This view of emergence of the Cosmos can be supported by one of the many translations of the creational hymn from the Rig Veda:
"The non-existent was not; the existent was not then. The atmosphere was not, the heavens beyond not. What was hidden? Where? In whose keeping? Was it water? A bottomless deep?
There was neither death nor immortality then. There was no distinction of day or night. What breathed by its own power was breathless. Other than that, there was nothing else.
Darkness was hidden by darkness at first. It was all an indistinguishable sea. The void covered all that which becomes, all to be born through energy of heat alone.
From that, desire arose in the beginning. This was the first effect of thought. Having looked into the heart, wise sages saw this link of nonexistence to existence. Worth noticing here is the lack of certainty about first matters of origin and that the deep basic process of impersonalized thinking and desiring seems to be the power of creation. Notice, also, the awareness of how difficult it is to speak of the transcendent and of what happens at the border between the transcendent and the immanent, where form, time and space have not yet become fully manifest.
Peirce, aptly, chooses to go return to the Old Testament concept of Tohu (wa) Bohu, which meant something like: formless empty void chaos. In outlining his cosmogony, at the outset Peirce writes: "The state of things in the infinite past is chaos, tohu bohu, the nothingness of which consists in the total absence of regularity". (CP 8.317 ). Peirce's suggestion for a new non-mechanical -but realist -ontology was a triadic 'process semiotics' in combination with a fallibilist view of empirical science (Esposito, 1980) . As Deely (2001) writes, Peirce may be the first true postmodern scholar and philosopher through his realist dynamic web theory of triadic dynamic sign relations which are resolutely not derived from such concepts as transcendental egos and "things in themselves". Peirce notes:
"For forty years, that is, since the beginning of the year 1867, I have been constantly on the alert to find a genuine triadic relation --that is, one that does not consist in a mere collocation of dyadic relations, or the negative of such, etc. … which is not either an intellectual relation or a relation concerned with the less comprehensible phenomena of life…In short, the problem of how genuine triadic relationships first arose in the world is a better, because more definite, formulation of the problem of how life first came about; and no explanation has ever been offered except that of pure chance, which we must suspect to be no explanation, owing to the suspicion that pure chance may itself be a vital phenomenon. In that case, life in the physiological sense would be due to life in the metaphysical sense. … there is some essentially and irreducibly other element in the universe than pure dynamism …. " (CP 6: 322.) Peirce's prescience, here, is evident in how he comes close to a modern quantum field physical conception, where "particles" arise as entangled probability processes manifesting an underlying veiled reality in the patterns arising out of measuring processes (d 'Espagnat 2006 , Wheeler, 1992 . A way to interpret Peirce is that quantum particles are potential signs. At the quantum physical level they manifest when the probability wave collapses. At macro level perception this is what happens when Secondness -as irritation of the sense organ in the form of a difference -is interpreted through the process of Thirdness into a sign. Thus, for Peirce, the triadic ontology starts in the experience of qualia (sentiment) and, from there, reaches all the way down into matter. He adds:
"…whatever is First is ipso facto sentient. If I make atoms swerve -as I do -I make them swerve but very very little, because I conceive they are not absolutely dead. And by that I do not mean exactly that I hold them to be physically such as the materialists hold them to be, only with a small dose of sentiency superadded. For that, I grant, would be feeble enough. But what I mean is, that all there is, is First, Feelings; Second, Efforts; Third, Habits -all of which are more familiar to us on their psychical side than on their physical side; and that dead matter would be merely the final result of the complete induration of habit reducing the free play of feeling and the brute irrationality of effort to complete death " (CP 6.201) For those who may think that this deviation from a mechanical view of dead matter is deeply "unscientific", the physicist Bernard d'Espagnat writes in the conclusion of his life work analyzing quantum physics:
Hence the idea that Being is somehow prior to the mind-matter splitting becomes defensible even in front of a scientific audience. Consequently, the idea that mind may vaguely "recall" something of Being does not look any longer irremediably absurd. So that, even though it is not "reachable" the "Being" in question appears to be an "I don't know what" to which it is conceivable that the human mind is not altogether extraneous. A being, in other words, that may constitute for it a horizon. What I mean is that, perhaps, the archetypes of some of our feelings, great longing, love, etc. are hidden there.
(d 'Espagnat 2006: 463) Peirce actually worked with conceptualizing this "I do not know what" in his synechist and tychist triadic philosophy, using Aristotle's hylopathic (CP 1.24) concept of matter dubbed hylozoism. Here matter is viewed as something which, in a very general way, is internally alive. This concept of matter combined with Peirce's synechism corresponds with Aristotle's plenum understanding of matter, which was an alternative to Democritus' atomistic view of reality as built up from or by some absolute smallest and indivisible parts of reality. The Peirce expert M. C. Murphey (1993: 395) explains:
[Peirce] required a property characterizing unactualized possibilities which would be itself actual so that it could be observed. Yet incredibly enough Peirce found such a property in 1896 in continuity. For by his definition of the continuum . . . any true continuum must contain potentialities which are not only not now actualized but which are greater in multitude than any set of events which can ever be actualized.
Thus Democritus' atomistic view of the world as built from indivisible independent things -so important for classical physics and even the concept of 'elementary particle' -is not compatible with modern quantum field theory and its acceptance of entanglement. As d 'Espagnat (1989: 158) writes in the introduction to his Scientific American article "Quantum Theory and Reality":
The doctrine that the world is made up of objects whose existence is independent of human consciousness turns out to be in conflict with quantum mechanics and with facts established by experiments.
This fact changes the whole ontological foundation for modern science and may be the opening that we are -and Peirce was -looking for.
Modern reconceptualization of Peirce's Schelling inspired process ontology
Thus we are back philosophizing on the connection between our subjectively experienced, but collectively conceptualized, reality and an independent reality. Peirce's contribution was his minddependent triadic process semiotics, where signs have a certain self-organized life of their own based on the introduction of feeling as an ontological element in Firstness. He wrote about his concept of consciousness and the mental that:
"… nothing but feeling is exclusively mental. But while I say this, it must not be inferred that I regard consciousness as a mere "epiphenomenon"; … consciousness may be defined as that congeries of nonrelative predicates, varying greatly in quality and in intensity, which are symptomatic of the interaction of the outer world,-the world of those causes that are exceedingly compulsive upon the modes of consciousness, with general disturbance sometimes amounting to shock, and are acted upon only slightly, and only by a special kind of effort, muscular effort,-and of the inner world, apparently derived from the outer, and amenable to direct effort of various kinds with feeble reactions, the interaction of these two worlds chiefly consisting of a direct action of the outer world upon the inner and an indirect action of the inner world upon the outer through the operation of habits."
(EP 2.418-419).
In modern times, also, quantum physicist John Archibald Wheeler (1911 Wheeler ( -2008 was very much aware of the deep problem of how to conceptualize the inner-outer interaction in human cognition and action in the ontology behind Western scientific thinking. His "it from bit participatory universe" (Wheeler 1990 and is -in competition with d' Espagnat (2006) and Stapp (2007) -the closest any modern philosophical physicist has come to Peirce's vision. Wheeler (1990: 5) wrote: "It from bit symbolizes the idea that every item of the physical world has at bottom -a very deep bottom, in most instances -an immaterial source and explanation; that which we call reality arises in the last analysis from the posing of yes-or-no questions and the registering of equipment-evoked responses; in short, that all things physical are information-theoretic in origin and that this is a participatory universe. "
Wheeler's view is that the universe is an enormous feedback loop. Here we contribute to the ongoing creation of not just the present and the future but the past as well in a delayed-choice experiment-way. Our measurement influences the past. This is not a subjective idealism but rather an interactive instrumentalism, as it is the scientists that are the ones doing these delay choice experiments. Furthermore, he even considers every quantum event as a measurement act that in itself influences the past. Wheeler's view seems to rest on an objective information-theoretical concept based on the bit or what Bateson in a more cybernetic circular causal conception would call a difference that makes a difference and which Peirce has developed in the triadic process sign, where information is encapsulated in the context dependent meaning of a message between sender and receiver (Brier 2015a) . But like Bateson, Wheeler in his instrumentalism misses a theory of consciousness with a phenomenological basis and the meaningful lifeworld of Husserl that leads Penrose (1996) to prove that human consciousness and language has capacities beyond computation and makes phenomenologically-inspired philosopher Nagel (2012) If we are to proceed in a logical and scientific manner, we must, in order to account for the whole universe, suppose an initial condition in which the whole universe was non-existent, and therefore a state of absolute nothing. . . .We start, then, with nothing, pure zero. But this is not the nothing of negation. For not means other than, and other is merely a synonym of the ordinal numeral second. As such it implies a first; while the present pure zero is prior to every first. The nothing of negation is the nothing of death, which comes second to, or after, everything. But this pure zero is the nothing of not having been born. There is no individual thing, no compulsion outward nor inward, no law. It is the germinal nothing, in which the whole universe is involved or foreshadowed. As such, it is absolutely undefined and unlimited possibility -boundless possibility. There is no compulsion and no law. It is boundless freedom. .
This idea of nothingness behind and before Firstness evinced in this quote reveals a deep foundational issue in Peirce's metaphysics. As mentioned, he uses the Old Testament concept of Tohu Bohu, which describes the condition of reality before God said, "Let there be light" (Genesis. 1:3):
"In that state of absolute nullity, in or out of time, that is, before or after the evolution of time, there must then have been a tohu bohu of which nothing whatever affirmative or negative was true universally." (CP 6.490) The idea of placing ones ontology, not on matter, or energy or information, but on emptiness is also close to the foundation that the Buddhist-inspired logician George Spencer Brown explores in his book Laws of form (1979) and especially in the footnotes of his pseudonymously authored Only Two Can Play This Game (Spencer Brown 1974) . This nothing -which is not the negation of something -is the origin of the universe and all manifest laws of any kind. Thus physics itself rests upon it, as all kinds of knowing rests on this empty being of potentialities. Thus Peirce's synechism has an ontological foundation in the great emptiness from which the three universes of Firstness (qualia and potentialities), Secondness (resistance, particularity, will, and brute force), and Thirdness (mediation and habit-taking) emerge in his evolutionary metaphysics. It is interesting that this view of emptiness as the source of everything also coincides with Feynman's development of quantum electrodynamics. This is because Feynman is developing physics from a particle view (atomism) into a field ontology (see Feynman 1965 Feynman , 1988 and a modern use of it in Haisch and Dobyns 2001) . This field ontology includes the idea of a vacuum field with virtual particles not manifesting as material particles outside the Planck time and space unless they are excited with extra energy. An example today is Hawking's Black hole radiation (non-technically described in Hawking 1988) . But what is the impetus for development in an ontology of emptiness commencing from absolutely nothing?
Tychism: The dynamism of real chance
Inspired by Schelling and Die Naturphilosophie, Peirce introduces tychism into his ontology. This is the view that chance is real in the sense of the spontaneity and chance from which nature emergesoften viewed as the original chaos. Tychastic chance implicates the power of possibility, contingency, and boundless freedom as an originating nothingness that is fundamental to the initial state of Peirce's cosmology, as we can see in this quotation.: "three elements are active in the world: first, chance; second, law; and third, habit-taking" (CP1.409). Peirce shares a propensity theory of chance with the much later Popper (Popper, 1959 and Miller, 1975) and, in the famous article The Law of Mind (CP 6.102) from his Monist series, he launches an evolutionary process view of nature to explain the reality of laws as emerging through evolution. This was the perspective picked up much later, as mentioned, by Smolin (2013) .
With his inspiration from Emerson (1884) and the Unitarians (Howe, 1970) , Peirce sees no foundational division between their trans-religious concept of the divine (Richardson 1995) and his own fallibilist view of science, as well as religion, in a common synechist search for truth (CP 6. 433 This process philosophy is based on the understanding of nature as a continuum evolving from an unruly potentiality through habit taking toward the development of an absolute mind. Niemoczynski (2011) points to a second common theme found in the philosophy of Peirce and Schelling: the need for a new classification of knowledge in order to give rise to a philosophically sound basis for studying and understanding the cosmos based on a new and broader (transdisciplinary) understanding of science that allows humans to better understand the unfolding of life. Therefore pragmaticism rests on a special integration of mathematics, phenomenology, empirical science, and semiotics. Peirce contrasted materialism (all that exists is matter) and idealism (all that exists is ideas), with his own monistic synechism, emphasizing "the tendency to regard everything as continuous" (CP 7.565). He needed a new and broader metaphysics for its basis than was available in the sciences at that time. Although Peirce acknowledges his philosophy as a kind of objective idealism, I think this peculiar aspect of this philosophy places Peirce in a worldview beyond materialism and idealism, in a non-dualism combined with a triadic, evolutionary pragmatism that Peirce calls pragmaticism. It is a sort of monism; but instead of having to choose between matter and spirit -where Hegel chose spirit -Peirce sides with Buddhism, Advaita Vedanta and quantum physicists 4 -and chooses a synechistic non-dual plenum.
For Peirce, then, the primordial, originating nothingness is the nothingness that results from freedom and potentiality continually annulling themselves through variety and spontaneity in a non-foundational, transcendental ground, from within which the world evolves. The mediation between the passive and the dynamic spontaneous basis for the cosmic is resolved by Peirce though mediation by Thirdness, which is the tendency to take habits. This is a view well developed in Romanini and Fernándes (2014) , but is also present in Peirce's inspiration from Schelling, as Ejsing (2007) points out. Three general features or qualities of rational knowing drive this development, which Stjernfelt (2014) investigate as the development of dicisign.
But if there is no personal Christian god or no Hegelian spirit, then what impels the evolutionary logic? For Peirce, it is Agapism or Evolutionary Love that has been the main direction of his process philosophy through his scientific metaphysical architecture. This is part and parcel, as well as the logic, of his objective idealist realistic philosophy and Synechism, since the evolving process of reasonability through ongoing semiosis is a continuous teleological self-corrective movement toward an unspecified Summon Bonum. For Peirce Agapism refers to the third mode of evolution of the universe -the first being tychasm or rule by chance; the second being anacasm, ruled by necessity (CP 6.302). The third is ruled by abstract or evolutionary love connected to the development of reasonability. This is because it develops the generality of the good and continuity as part of the evolutionary process (CP 5.4). Peirce writes:
I propose to devote a few pages to a very slight examination of these questions in their relation to the historical development of human thought. I first formulate for the reader's convenience the briefest possible definitions of the three conceivable modes of development of thought, distinguishing also two varieties of anancasm and three of agapasm. The tychastic development of thought, then, will consist in slight departures from habitual ideas in different directions indifferently, quite purposeless and quite unconstrained whether by outward circumstances or by force of logic, these new departures being followed by unforeseen results which tend to fix some of them as habits more than others. The anancastic development of thought will consist of new ideas adopted without foreseeing whither they tend, but having a character determined by causes either external to the mind, such as changed circumstances of life, or internal to the mind as logical developments of ideas already accepted, such as generalizations. The agapastic development of thought is the adoption of certain mental tendencies, not altogether heedlessly, as in tychasm, nor quite blindly by the mere force of circumstances or of logic, as in anancasm, but by an immediate attraction for the idea itself, … by virtue of the continuity of mind.
(CP 6, 307)
Logic is semiotic processual development
We see Peirce through his inspiration from Emerson and the Concord transcendentalist unites major traditions in Western and Eastern philosophy to establish an ontology that can support a transdisciplinary view of science. It is a panentheistic non-dualism that makes the foundation for his phaneroscopic point of departure, where Peirce viewed his semiotics as an expansion of the limited formal view of logic developed in the West. Logic is semiotics, he says in several places (CP 2.227-231): "… I extend logic to embrace all the necessary principles of semeiotic, and I recognize a logic of icons, and a logic of indices, as well as a logic of symbols." (CP 4.9). Peirce's view of the continuum furthermore offered not only an alternative view of the mathematical continuum, but also provides a possibility of finally advancing beyond Parmenides, as Robertson (2000) argues. This philosophy places emptiness and the void at the center of Peirce's metaphysics, as is the case in Buddhism. It is central to Mahayana Buddhism that is pursues a knowledge of a non-verbal reality where there are neither things, concepts nor events; a basic unity among the multiplicity of all realization that all events, things and words are deeply connected that they actually constitutes a single event; the body of being or Dharmakaya (Suzuki 1963) . It is a silent emptiness beyond words, an unspeakable suchness, which is also central to Zen Buddhism (Suzuki 1969) . In the version of Buddhism represented in the writings of the philosopher Nargajuna's famous explanation of the middle way, "Whatever is dependently co-arising. That is explained to be emptiness. That, being a dependent designation, is itself the middle way "(Nargajuna & Garfield 1995: 93) . All events in the past, the present and the future are interdependent like in quantum Field theory. "all phenomena come into being in dependence upon conditions, remain in existence dependent upon conditions, and cease to exist dependent upon conditions" (Nargajuna & Garfield, 199:160) . ""Whatever is dependent co-arisen [.] That is explained to be emptiness. That, being a dependent designation, Is itself the middle way.
[…] 19. Something that is not dependently arisen, Such a thing does not exist. Therefore, a nonempty thing does not exist.
[…] 36. If dependent arising is denied, Emptiness itself is rejected. This would contradict all of the worldly conventions.." (Nargajuna & Garfield, 1995: 304-13) . Nargajuna further argues: "All phenomena are arisen, but arise as empty, and as dependent.
[…] arising, abiding, and ceasing are not entities at all-they are mere relations... " (Nargajuna & Garfield, 1995:169) . Dynamic triadic relation and rational meaningful processes are the core of Peircean semiotics. This is the issue also surveyed by Merrell (2009). Nargajuna's verse defines the middle way of Buddhism, based on the view that everything is supported and connected by a positive emptiness in the form of a primary being -a view we also saw offered by d'Espagnat. This idea is the foundation for nearly all major Buddhist schools in East Asia (Garfield 1995) . The metaphysics of emptiness is to be found not only in Buddhism but also in the Vedic thinking of Shankara's Aidvaita Vedanta (Isayeva 1993, Hartshorne and Reese, 1953) . Peirce saw in this notion a connection to his synechism, evident in the following quotation on the problem of establishing a theory of the self:
There is still another direction in which the barbaric conception of personal identity must be broadened. A Brahmanical hymn begins as follows: "I am that pure and infinite Self, who am bliss, eternal, manifest, all-pervading, and who am the substrate of all that owns name and form". This expresses more than humiliation, -the utter swallowing up of the poor individual self in the Spirit of prayer. All communication from mind to mind is through continuity of being. A man is capable of having assigned to him a rôle in the drama of creation, and so far as he loses himself in that rôle, -no matter how humble it may be -so identifies himself with its Author.
(CP 7.572).
Thus, it is not surprising that Peirce sees a deep connection between Christianity and Buddhism. Inspired by the transcendentalists, he envisages Buddhism and Christianity melting together within a transcendental religious view of empathy and love as the foundation of human reality. This is not a traditional theistic religion with a personal creator god, but rather a form of mystical Gnosticism -as Bloom (1992 and so vividly describes in his analysis of American religion -but without a minor creator god responsible for the imperfections of the world as is so typical for the gnostic view of manifest reality as bad. In Peirce's late writings one can pick out the following passage to support this view:
Pragmaticism, then, is a theory of logical analysis, or true definition; and its merits are greatest in its application to the highest metaphysical conceptions. . . . A full exposition of the pragmaticistic definition of Ens necessarium would require many pages; . . . That perfect cosmology must therefore show that the whole history of the three universes, as it has been and is to be, would follow from a premiss which would not suppose them to exist at all. Moreover, such premiss must in actual fact be true. But that premiss must represent a state of things in which the three universes were completely nil. Consequently, whether in time or not, the three universes must actually be absolutely necessary results of a state of utter nothingness.
(CP 6.490).
Peirce sees the world as divided into two dimensions: the invisible, unified, unmanifest, implicit, synechist level of reality (the void); and the visible, manifold, manifest, explicit, creative process of reality through habits developing in irreversible time. As a unity, this divine unity is the transcendental -immanence; the one unchanging spiritual ground of all created things:
I may mention that my chief avocation in the last ten years has been to develop my cosmology. This theory is that the evolution of the world is hyperbolic, that is, proceeds from one state of things in the infinite past, to a different state of things in the infinite future. The state of things in the infinite past is a chaotic emptiness, tohu bohu, the nothingness of which consists in the total absence of regularity. . . . I believe the law of habit to be purely psychical. But then I suppose matter is merely mind deadened by the development of habit. While every physical process can be reversed without violation of the law of mechanics, the law of habit forbids such reversal. .
Like the Buddhists, Peirce conceives of this order as no-thing. Niemoczynsky (2011) shows that both Eckhart and Böhme posited a pre-personal ground within God's own being, where this ground was called "the godhead" or "the abyss". It contains infinite potential, the absolute freedom to be, and even the will or desire to be. The Logos in Peirce's pragmaticism is what he calls logic as semiotics and emerges as thirdness or the tendency to take habits in all nature of Secondness and feeling as present in all matter (Hylozoism). All three categories arise as universes from pure Zero. Wheeler (1992: 300 ) is on the same track when he writes of "Existence" thus built on "insubstantial nothingness". It is clear that the concept of god in panentheism is not a personal god, but a transcendent creative principle at the center of reality, "before" and "outside" time that from, a pure zero of nothingness -called by Peirce the tendency of taking habits (CP 1. 409) -sets off the self-organizing capability of the work of the emerging universe. The existential question of the relation between this principle and human consciousness is not really dealt with at length in Peirce's writings; but Peirce does sum up his view on logic, the reasoning capacity in the universe, and the integration with the divine "Chance, love and logic" in the following way: To believe in a god at all, is not that to believe that man's reason is allied to the originating principle of the universe? .
Inspired by Buddhism and transcendental Christianity, Peirce suggests that the universe is the immanent part of the divine and that the other "part" is a transcendental emptiness (Tohu wa Bohu) "behind and before" the manifest world. The transcendental part of the divine is not conscious, but obtains consciousness through creating the manifest world in time, space and energy (Secondness) as well as laws and signification (Thirdness). In Peirce's metaphysics the tool of creation is an ever ongoing evolution.
Actually, Peirce thought that mystical Buddhism was in some ways more profound than Christianity (see Brent 1998: 261and 314 [T]he supreme commandment of the Buddhisto-Christian religion is, to generalize, to complete the whole system even until continuity results and the distinct individuals weld together. Thus it is, that while reasoning and the science of reasoning strenuously proclaim the subordination of reasoning to sentiment, the very supreme commandment of sentiment is that man should generalize, or what the logic of relatives shows to be the same thing, should become welded into the universal continuum, which is what true reasoning consists in.
(CP 1.673).
Peirce was trained as a chemist, but worked as a logician and a natural scientist. He was, as mentioned above, influenced by Unitarianism's aim of using science as well as theology in a harmonic way in the search for a naturalist ethics. Peirce's conception of God, which he holds in common with numerous other nineteenth century "Liberal Unitarians", is different from most other Christian movements' conceptions. The early Unitarianism from the Salem and Boston of the 18th and 19th century involved an attempt to reconceive the notion of "God" as compatible with enlightenment through science (Howe 1970) .
Thus, a worldview constituted by harmony between ethics, logic, evolution, and spirituality emerged before Peirce was born. This idea of an inner connection between human consciousness and nature is an important way of explaining how it is possible that man can know anything about the world or about Kant's "Ding an sich". Peirce rejected Kant's "Das Ding an sich" as a final limit to the possibility of human knowing. He could not see any reason for limiting our possibility for obtaining knowledge about anything and he considered the world as perfused with signs, as well as believing that all cognition and thinking works through signs. He wrote:
Kant (whom I more than admire) is nothing but a somewhat confused pragmatist. A real is anything that is not affected by men's cognitions about it;… An external object is anything that is not affected by any cognitions, whether about it or not, of the man to whom it is external. Exaggerate this, in the usual philosopher fashion, and you have the conception of what is not affected by any cognitions at all. Take the converse of this definition and you have the notion of what does not affect cognition, and in this indirect manner you get a hypostatically abstract notion of what the Ding an sich would be. In this sense, we also have a notion of a sky-blue demonstration; … The Ding an sich, however, can neither be indicated nor found. Consequently, no proposition can refer to it, and nothing true or false can be predicated of it.
(CP, 5. 525)
Here, he departs from modern analytical philosophy in that he does not see logic as a part of language. Rather, he views language as one special way of processing logic and semiotics. Logic and semiotics can (and should) be studied generically, separated from the way they are realized in any particular physical medium (such as a human brain), so that we do not confuse qualities of the medium with qualities of the process. Peirce also departs from Bateson and modern info-computationalism in his concept of information, reminiscent of Nargajuna's and quantum field physics perspective the interdependence of all things Peirce points to the fact that both a sign and its object can harbour any degree of complexity, even to the extent of the complexity of the Universe itself. The kind of sign that is complete enough to convey information is traditionally called a proposition. A verbal proposition is a symbol, and pieces of it (such as words) are traditionally also called "symbols." Such a sign conveys information by combining an indexical sign with an iconic one, and it is the combination of those two functions, rather than the symbolic function per se, that enables the sign to convey information about its object to its interpretant. Peirce defines information as the logical product of 'breadth' and 'depth': there is one thing which any sign, external or internal, stands for, and another thing which it signifies; its denoted breadth, its 'connoted' depth. They have further generally held, in regard to the most important signs, that the depth, or signification, is intrinsic, the breadth extrinsic (CP 8.119).
Information increases when the breadth is increased, when we learn that a known form actually applies to an object that we did not already know it applied to. Information also increases when depth is increased, when the form applied to a known object is specified or determined more fully than it was before. A sign must have some breadth and depth in order to represent a fact. As Peirce wrote:
What we call a "fact" is something having the structure of a proposition, but supposed to be an element of the very universe itself. The purpose of every sign is to express "fact," and by being joined with other signs, to approach as nearly as possible to determining an interpretant which would be the perfect Truth, the absolute Truth, and as such (at least, we may use this language) would be the very Universe. (EP2:304; see further explanations and arguments in Brier 2015c).
Amidst this extraordinary interdisciplinary background, including phenomenology, Peirce created a transdisciplinary process-philosophy framework for a new fallibilist understanding of the methods of science. This included not only a new scientific cosmogony, but also an existential philosophy drawing on a trans-religious view of the relation between the development of man, science, the meaning of life and the cosmos, all influenced by the new development of symbolic logic (Lewis 1918/60) and the philosophy of Schelling (Ejsing 2007 , Brent, 1998 , Niemoczynski, 2011 . His view is that science and religion are both fallible and always developing. In this way, both religious and scientific fundamentalism is avoided and a transdisciplinary framework for knowledge is created. Peirce's theory is not only transdisciplinary but also transcultural, as in Nicolescu's (2002 and formulation of the term. Peirce delivers a unique cultural paradigm for a trans-scientific enlightenment in a global culture by way of his pragmaticist triadic semiotic philosophy and through the creation of a philosophical framework where a mutual enrichment between science and spirituality will be possible in the future. If Kant is the foundation for modernism in philosophy, Peirce's philosophy is the foundation for a realist cosmodern philosophy of science (Nicolescu 2014) , including a science of consciousness.
Conclusion
From his early interest in the Concord transcendentalist transcultural spiritual studies, Peirce chooses the integration of Buddhism and mystical Christianity -as they are united by the non-personal view of the divine -for the possibilities it harbors as a bridge between science and general spirituality as Emerson also saw it in his integrational view of Eastern and Western cultures' metaphysics. Viewing science as well as the spiritual forms of the search for truth as all being mutually incomplete and fallibilist, Peirce considers them to be complementary and interdependent. This makes it possible to maintain the pragmaticist search for truth and meaning, in respect of his Buddhisto-Christian metaphysics, as well as for science as he understands it.
It is his combination of empirical methods plus the views of logic as semiotic based on a Tychist, synechist and agapist ontology that allows biosemiotics to encompass a biological theory of love -as Maturana projected it -without abandoning scientific foundations. This project is already glimpsed in the reinterpretation of Darwin by David Loye (2003 and , a major project to reintegrate Darwin's theory of love with the foundation of modern evolutionary biology Loye and other researchers from the General Evolution Research Group, informed by general systems theory, are developing an understanding of the role of love in Darwin's work that is very close to Peirce's theory of evolutionary love.
Modern science is very much influenced by the Greek concept of Episteme and the idea of a divine Logos or Nus running through and uniting mind and matter, human consciousness and nature. In modern science the Logos has become formal logic for the mind in absolute time (Brier 2017) . With the new development of a computational ontology, the universal laws of nature in physics and their unification are now seen as produced by the new algorithmic intelligence of super computers. The deep problem with this theory is that it does not solve the question of the emergence of experiential conscious beings on Earth and it does not have a theory of experience and meaning as is posited, for instance, in the work of Hans Georg Gadamer.
Peirce's naturalization encompassed pure Zero as the transcendental part of nature and thereby also of us. We are not only connected by matter. The genius of Peirce is that he sees the Logos as semiotics, making the emergence of rational feeling mind possible as thirdness or the tendency to take habits in all nature. This is a general sort of reasoning, as Stjernfelt (2014) argues. If, furthermore, general abstract feeling is present in all matter (Hylozoism) and all three categories arise as universes from pure Zero, why should feeling's self-organization not lead to consciousness being born in every human as realizations in the flesh of the origin of our being?
What fascinates me about this interpretation is that it changes the ontological conception of the theologico-philosophical foundation of reality from the personal creator used in all theism to a general process ontology that is compatible with a semiotically informed science of which biosemiotics is one (Brier 2015b) . At the same time, it integrates the "normative" sciences, building on phenomenology (and hermeneutics) with the quantitative and empirical sciences to provide a sort of non-reductive view of all the sciences that does not fundamentally oppose a spiritual world view as I have attempted to show in Brier (2008a) . Thus, the perspective on which I have commented here allows a dialogue between science and spirituality, Eastern and Western philosophy, in precisely the way that Nicolescu (2002) sees it in his Transdisciplinary manifesto and in his view of human development in From Modernity to Cosmodernity (Nicolescu 2014) .
This process philosophy, along with the recognition that the machine metaphor is not a fitting model ontology for science after the quantum revolution (Wheeler 1992) , has freed scientific rationality from its enslavement to machines and, especially, the computer (Brier, 2014b ). An info-computational ontology therefore cannot be based on the Turing model of computation (Dodig-Crnkovic and Müller 2011), but should rather be based on Peirce's logic as semiotics and his cosmogonical view of nature as a thinking process in continuous development and, among other things, by various forms of evolution of living systems. I think that Peirce and Wheeler would agree on the point that we, as the last link in Cosmos' great development of reasoning, have the power -through science as well as sentiment -to make our own cultures behave in a way that does not prevent the development of more advanced reasoning systems.
